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Introduction
Little is known about the link between immigrant assimilation and the ability to
accumulate the different skills required and rewarded in the U.S. labor market.1 This
dearth is particularly surprising given the growing literature recognizing that workforce
skills and abilities are multiple in nature and have sizable direct effects on workers’
wages (Heckman and Mosso 2014; Heckman and Rubinstein 2001; Heckman et al.
2014; Knudsen et al. 2006), as well as the central role of comparative advantages for
understanding the economic progress of individuals (Roy 1951). We fill this knowledge
gap in the present article.
We bypass the central difficulty in assessing immigrants’ multiple skills assimilation
by assembling suitable data from the Dictionary of Occupational Titles (DOT) and
Occupational Information Network (O*NET), merged with the 1990 and 2000 U.S.
Censuses and the American Community Surveys (ACS) 2009–2013 (Ruggles et al.
2015). The DOT and O*NET offer detailed characterization of skill requirements for
multiple occupations and are based on ratings by trained occupational analysts regard-
ing how jobs are performed in establishments across the nation. From these occupa-
tional skill requirements, we carefully compute four broad categories of worker skills:
communication, math/logic, socioemotional, and physical. We focus our empirical
analysis by pooling these data for cohorts of childhood immigrants who arrived in
the United States between 1960 and 2005. We also use novel data on the Levenshtein
distance of one’s country of origin toward the English language to classify immigrants’
linguistic origins.2 Finally, we capitalize on the insight of Lenneberg (1967) and other
contributions to the child development literature (Birdsong 2006; Pinker 1994) that
point to mid-childhood as a major turning point in linguistic, cognitive, and behavioral
development to examine immigrants arriving in the United States at different ages.
Our empirical strategy is to examine these data using a difference-in-differences
(DID) approach. The significance of initial linguistic endowment in child migrants’
acquisition of multiple skills is identified by comparing the difference in workplace
skills of those who arrived at relatively older ages (10 or older) versus younger ages
from linguistically distant countries, relative to the same age difference for child
migrants whose mother tongues are closer to English.3 We find that children who arrive
at an earlier age (before 10) employ skills in adulthood that are similar to observation-
ally equivalent immigrant workers from (close to) Anglophone origins. This is true
when it comes to the communication skill requirements of occupations but is also the
case for math/logic, socioemotional, and physical skills dimensions. In contrast, those
who arrive at relatively older ages, and whose mother tongues are distant from English,
specialize in occupational tasks that are markedly different from those in which
1 We acknowledge that assimilation and integration are more general processes by which immigrants become
fully fledged members of their host societies (see Akerlof and Kranton 2010; Fukuyama 2006; Portes and
Rumbaut 2006). Here we focus only on the human capital and worker productivity elements of immigrants’
economic assimilation.
2 This measure was originally developed by the Max Planck Institute of Evolutionary Anthropology and has
been previously employed by Clarke and Isphording (2016) to assess investments in health by immigrants;
Isphording and Otten (2014) to assess language acquisition by immigrants; Isphording and Otten (2013) to
examine international trade patterns; and Adsera and Pytlikova (2012) to discuss international migration patterns.
3 Throughout the article, we consider that an individual’s mother tongue is the predominant language spoken
in her country of birth, as listed at https://www.ethnologue.com/.
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younger and (close to) Anglophone immigrants do. Childhood immigrants born in
English-distant countries arriving after the primary school years employ more physical
skills as adults (approximately 0.2 of a standard deviation on that skill distribution) and
fewer communication, math/logic, and socioemotional skills (0.3, 0.2, and 0.2 of a
standard deviation, respectively). Importantly, when focusing on relative differences in
skills, we uncover that late arrivals from English-distant countries develop a compar-
ative advantage in math/logic, socioemotional, and physical skills relative to commu-
nication skills.
These findings are compatible with the idea that a child’s stage of linguistic
development at arrival (relative to other dimensions of development) is one of the
main drivers of differential investments in math/logic, socioemotional, and physical
capabilities, in addition to adulthood language abilities. Our contribution highlights the
multidimensional aspects of human capital and the complementary nature of invest-
ments in their acquisition—a concept that lies at the heart of influential work by Cunha
and Heckman (2007, 2008). In a multistage human capital development process, the
relative initial endowment of a given skill has direct impact over the costs and benefits
of investments in the further acquisition of workplace skills, above and beyond the
acquisition of formal educational credentials. Hence, faced with such technological
restrictions, some U.S. immigrants have found it more attractive to invest in brawn
rather than in brain—in mathematics rather than poetry, in science rather than history, in
logical reasoning rather than persuasion, and so forth. Ultimately, this bundle of skills
determines their comparative advantages and specialization as adults, occupational
trajectory, and economic assimilation.
Compared with younger arrivals or those from (close to) Anglophone origins, child
migrants from English-distant countries who immigrated after middle childhood find it
difficult to learn a second language, having been exposed to numeracy training and
school-level socialization in their home countries. These migrants likely find it more
reasonable to specialize in skills applicable to more physical occupations and simulta-
neously refrain from investing heavily in the accumulation of communication skills
relative to the development of math/logic and socioemotional skills. Quite reasonably,
these effects are reduced to approximately one-half their original size when we account
for the influence of formal education attainment. Nonetheless, we can still assert that
linguistic distance and age at arrival do have significant interactive and independent
impacts over adult skill accumulation even after holding constant individual schooling.
To more directly examine the connection between background and specialization,
we analyze a subsample of childhood immigrants who graduated from college while in
the United States. First, we show that the workplace skills accumulation patterns and
comparative advantage development seen for all immigrants are also present among
these highly educated (and U.S.-trained) immigrants. Second, by capitalizing on the
information about college major choices collected in the most recent waves of the ACS,
we identify that college-educated childhood immigrants from English-distant countries
who arrived in the United States after the primary school years are relatively more
likely to major in science, technology, engineering, and math (STEM) fields and less
likely to major in the social sciences or humanities when compared with (closer to)
Anglophone immigrants. This finding is again consistent with our reasoning that
individuals facing different costs for the acquisition of additional skills end up directing
effort toward specialization in systematic ways. This is likely to be true even before
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college, when teenagers choose vocational training or courses to take while in high
school or when they decide how much effort to put into studying different disciplines,
for example.4
Our work also complements very recent contributions to the population studies
literature on occupational segregation and workplace concentration (Andersson et al.
2014; del Rio and Alonso-Villar 2015; Stromgren et al. 2014). We believe that our
genuine contribution is the multidimensional characterization of workplace skills of
jobs that immigrants sort into, rather than occupation labels per se. Occupation labels
are not sufficiently segregated, and they do not lend themselves to a natural ordering.
Moreover, skill dimensions are more informative, particularly if the goal is to inform
the policy-oriented debate on the types of human capital investments that should be
enhanced or incentivized to aid the assimilation of immigrants. Throughout the United
States, many schools are facing the challenge of better preparing immigrant students in
multiple areas of the curriculum. There is also a recent trend of school authorities
attaching value to helping English learners maintain skills in their first language while
also becoming proficient in English (Council of Chief State School Officers 2012). In
documenting the skills assimilation of childhood immigrants, we demonstrate how the
skills among those who immigrate as children may determine their economic success
and may ultimately influence the shape of the distribution of earnings in the population.
In other words, we see our approach as focusing on the fundamental elements of
immigrants’ economic assimilation.
Background and Related Literature
Assimilation theory and other empirical studies have suggested that acquisition of
language fluency accounts for immigrants’ faster wage growth compared with native-
born workers.5 Indeed, Borjas (2015) used data from the 1970–2010 decennial censuses
and traced the patterns of wage convergence to those of English fluency.6 Cohorts that
entered prior to the 1980s experienced a 12 percentage point increase in English fluency
during their first decade in the United States, whereas the cohorts arriving after the 1980s
showed only a 4 percentage point improvement. Concomitantly, the earnings disadvan-
tage of immigrants (relative to U.S.-born workers) who entered the United States before
the 1980s narrowed by 15 percentage points in their first two decades after arrival,
whereas those who arrived after the 1980s have a much lower rate of wage convergence.
The estimation of returns to English-language fluency among immigrants is intui-
tively appealing; however, it poses many empirical difficulties. First, language skills
may be correlated with confounding factors, such as unobserved innate ability, parental
4 We see these as important avenues for future research. Rangel and Shi (2016) found that age at immigration
and country of origin influence credit accumulation in different high school disciplines for respondents of the
National Longitudinal Study of Adolescent to Adult Health (Add Health). Stiefel et al. (2010) uncovered that
among high schoolers in New York City, late-arrival immigrants perform better than natives in math but not in
English. Bohlmark (2008) reported similar findings in Sweden.
5 See, for example, Grogger and Trejo (2002) and also studies reviewed in Borjas (1999).
6 See also Angrist and Lavy (1997), Berman et al. (2003), Chiswick and Miller (2002, 2007, 2010), Bleakley
and Chin (2004, 2010), Dustmann and Fabri (2003), Dustmann and van Soest (2001, 2002), and Guven and
Islam (2015), among others.
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background, or other accumulated (and unmeasured) skills. Second, typical measures
for language skills are coarse and are likely subject to measurement error. For example,
in the U.S. Census, the measure employed is a self-assessment of respondent’s ability to
speak English: very well, well, or not at all. Previous studies have addressed the
problems of endogeneity and measurement error of language skills by employing
instrumental variable strategies. In particular, Bleakley and Chin (2004) turned to the
extensive literatures in cognitive sciences and psychobiology for the well-documented
relationship between age and language acquisition facility. Their creative identifying
variation for the wage return to language skills is an interaction of age at arrival with
Anglophone versus non-Anglophone country of origin. The implementation of this
strategy essentially attempts to identify the language skills (labor productivity) from
difference in the age-at-immigration gradient in English proficiency (wages) for immi-
grants born in English-speaking and non-English-speaking countries. Moreover, the
interaction of a child migrant’s age at arrival and Anglophone origin has also been
shown to influence adult attainment in schooling, which itself has direct effects over
wages (as recognized by Bleakley and Chin 2004). For example, Beck et al. (2012)
computed that the probability of being a high school dropout increases significantly
each year for childhood immigrants who arrive after age 8.
Third, and central to our contribution, language proficiency in adulthood is only one
of the many skills that individuals acquire over their lives abroad and while in the U.S.
education system and labor markets. By focusing only on English proficiency, we are
missing a more complete picture of the assimilation process. We also claim that this is
not resolved by looking at aggregated measures of human capital, such as years of
schooling, because these measures do not capture the different type of skills developed
within school. In essence, the multidimensional and dynamic human capital investment
framework on which we base our study argues against attributing differences in
earnings between younger and older (at arrival) Spanish-speaking Dominican immi-
grants relative to the difference among Anglophone Jamaicans exclusively to language
fluency in adulthood or formal educational attainment. According to our framework,
language-acquisition facility (relative to other skills) is an endowment that operates as a
catalyst for learning other capabilities. Therefore, an examination of adult outcomes
such as wages, age at arrival, and Anglophone origin should reflect multiple skills and
not language proficiency only.
Like in the work of Bleakley and Chin (2004) and Beck et al. (2012), we base our
framework in compelling empirical evidence in economics, developmental psychology,
and neurobiology, making the case that different skills are malleable at different ages and
point to critical periods in child development (Knudsen et al. 2006). The child devel-
opment literature itself proposes a major turning point during middle childhood (be-
tween ages 7 to 11) in cognitive skills development. Jean Piaget, one of the first
psychologists to study child cognitive development, called this the “concrete operational
stage,” when children begin thinking logically about concrete events but still have
difficulty with abstract concepts (Ginsburg and Opper 1988). Therefore, during primary
school ages, a childhood immigrant’s cognitive and socioemotional skills are crucially
shaped, providing a base for later schooling, and eventually determining which skills
individuals elect to develop before and during accrual of experience in the labor market.7
7 See Long (1990) and Newport (1990) on the relation between age and second-language learning in particular.
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To interpret our findings, we invoke the conceptual model of skill formation
developed in Cunha and Heckman (2007, 2008), who built a model recognizing
multiple stages of childhood, with inputs at different stages being complements (i.e.,
earlier investments affect the attractiveness of later ones). Children who acquire greater
stocks of (cognitive and socioemotional) skills in early childhood are more efficient at
learning in later childhood. In other words, skill begets skill. Consistent with the
framework, we hypothesize that age at arrival and linguistic distance to English have
an interactive effect on the skill formation of child migrants. Those who arrive prior to
middle childhood have the highest rate of assimilation, and the age differential is
greatest for those who come from linguistically far countries of origin. In particular,
those with a lower level of initial language-learning potential who arrive in late
childhood or as adolescents end up with relatively lower levels of communication
skills as adults and, given the circumstances of the processes involved in multiple skill
acquisition, invest relatively more in skills whose acquisition is not complemented by
language. In principle, we would expect that those exposed to international education
systems before arriving in the United States would necessarily have an endowment
tilted away from English but not necessarily so in terms of other skills, such as
numeracy or socialization ability.
In examining the data through these lenses, we highlight a broader mechanism for
immigrants’ earnings assimilation that goes beyond language skills in adulthood.
Incorporating these nuances is important. Our results provide evidence that immigrants
fine-tune their strategies with respect to investments in multiple skills acquisition, and
these results have implications for both assimilation theory and immigration policy.
With the doubling in the number of children in immigrant families (those under age 18
who are foreign-born or who live with at least one foreign-born parent) since 1990
(Mather 2009), it is important to focus assimilation studies on human capital accumu-
lation trajectories. These trends also clearly put the spotlight not only on immigration
policy reforms but also on the U.S. public education system that has to absorb these
child migrants.8 If economic assimilation of migrants is to be expected, it will have
to include either the formation of child migrants’ skills converging to levels
observed among natives or by dramatic changes in how specific skills are rewarded
in the U.S. economy.
Data
Occupational Skills Databases
Occupational information in the Dictionary of Occupational Titles (DOT) and in the
Occupational Information Network (O*NET) are the result of comprehensive studies of
how jobs are performed in establishments across the nation and are collected from
multiple sources: surveys filled by workers performing the job, members of trade and
professional associations, and site visits by trained occupational analysts. We employ
big-data techniques (specifically, principal component analysis) to compute job skill
8 Another important consideration is the increase in immigration flows from countries in Asia and Africa
where the main language is not English. See Elo et al. (2015).
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measures as composites of such data, and merge them with worker-level information
using a crosswalk matching DOT and O*NET occupation codes to 1990 census
occupation codes from the National Crosswalk Service Center included on all
IPUMS data sets.9
The period covered in our study overlaps well with occupational information from
both the DOT and the O*NET. Occupation skills information in the revised fourth
edition of the DOTwas collected between 1978 and 1990 and published in 1991 (U.S.
Department of Labor et al. 1991). The O*NET program replaced the DOT and began
data collection in June 2001 (U.S. Department of Labor 2008). The O*NET 13.0
database includes data collected between 2001 and 2007. Releases earlier than version
13.0 of O*NET exist, but they mainly contain extrapolated data from the DOT.10 Thus,
in using both the DOT and the O*NET, we are able to capture the occupational tasks
and skills of childhood immigrants who were in the labor force during 1990–2010.
Similar to previous studies that used information from occupational databases, it is
not possible to simultaneously use all the variables capturing job skills. High collin-
earity makes precise estimation impossible. We use the textual definitions of DOT and
O*NET variables and the O*NET Content Model to construct interpretable measures
of worker skills. These broad skill categories are communication or language,
math/logic, socioemotional, and physical skills. These skill indices are created using
principal component (factor) analysis. The indices are constructed from the first factor
and are (population-weighted) rescaled to have a mean of 10 and a standard deviation
of 1 using the entire population of workers 25 to 38 years of age (including natives).11
The specific DOT and O*NET variables included for each skill measure are described
in panels A and B, respectively, of Table 5 in the appendix.
We turn to previous studies using the DOT (e.g., Bacolod and Blum 2010; Bacolod
et al. 2009) for constructing indices from the DOT. For example, the measure of
language skills from the DOT is constructed from variables such as gedl, with five
levels to capture reading, writing, and speaking skills required to perform the job. At
high gedl levels, workers are required to read literature and write critiques; at low gedl
levels, workers need only write and speak simple sentences. Similarly, several variables
from the O*NET Content Model are used to construct a language skill index. These
relate to a worker’s developed capacities in language skills and verbal abilities and
come from the survey question, “How important is _______ (e.g., the variable Oral
Expression) to your current job?” Respondents rate the skill on a 1–5 scale, with 1
being “not important” and 5 being “extremely important.” At the occupation (SOC)
level, each O*NET skill is a weighted average of respondents’ ratings; on average,
there are 31 raters per occupation.
Several variables from the O*NET are used to construct the math/logic skills. These
are the non-language-related variables categorized under Basic Skills and Complex
Skills in the O*NET Content Model, and relate to a worker’s developed capacities that
facilitate learning or more rapid acquisition of knowledge related to work performance.
9 We restrict ourselves to occupations that are listed in all calendar years covered in our pooled data. In that
way, we do not address the impact of the emergence of new occupations over our outcomes of interest.
10 Approximately 100 occupations per year were gradually transitioned from extrapolated DOT data. By
version 13.0 of the O*NET database, occupational data collected between 2001 to 2007 from more than
128,000 workers in 95,000 establishments are included.
11 The first factor accounts for 96 % to 100 % (O*NET) of variation in all the variables included in each index.
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A high value on the index for these skills indicates higher usage of critical thinking,
mathematics, and problem-solving when carrying out the tasks associated with that job.
The DOT math/logic skills index captures the same aspects of cognition.
Our measure of socioemotional skills is constructed with variables that indicate the
skills required for workers to perform their jobs in relation to people to achieve goals in
the workplace. These variables indicate how aware a worker has to be of others’
reactions, adaptability, ability to work under stress, and persuasion, among others.
Meanwhile, the physical skills measures from the DOT and O*NET are con-
structed to indicate the physical demands required for job performance. For
instance, in the DOT, five levels are used to capture the degree of strength
requirements as measured by the job’s involvement in standing, walking,
sitting, and lifting and carrying objects.
Measure of Initial English Endowment
To capture English-language facility at arrival in the United States, we use the
Levenshtein distance to measure the linguistic distance of the predominant language
in one’s country of origin from English. The German Max Planck Institute of
Evolutionary Anthropology developed and computed this measure to study geograph-
ical diversity of languages and the historical process behind their divergence.12 The
measure is based on a simple way of measuring the similarity of character strings
between pairs of words with the same meaning in two different languages in their
phonetic representations (Levenshtein 1966).
The implementation is based on a specific phonetic alphabet that employs characters
within standard ASCII to represent common sounds. This method uses 41 symbols
representing 7 vowels and 34 consonants. The contrast between words is the number of
sounds that have to be substituted, added, or removed to translate the one word into the
other (Holman et al. 2011). The words used in the approach are taken from a list of 40
words that are common in nearly all the world’s languages, including parts of the
human body or expressions for common things in the environment (see Swadesh
1952). It is the average dissimilarity within this set of words that is taken to be our
measure for the linguistic distance between a given language and English.13 Because
lexical similarity may be influenced by chance (Bakker et al. 2009), such as an overlap
in the phoneme inventories, this quantity is normalized by using the average disparity
of all N (N − 1) / 2 pairings of words with different meanings.
In essence, this measure of distance (LDND) gives an approximation of the number
of cognates between English and another language. More cognates indicate that
languages are closer to having common ancestries. Therefore, a smaller
Levenshtein distance indicates a higher probability that a language shares
characteristics with English and is likely correlated with the ease of acquiring
English as a second language. This measure is discussed in more detail in
Isphording and Otten (2014).
12 See details at http://www.eva.mpg.de.
13 As described by Isphording and Otten (2014), only one consonant has to be substituted between the English
word yu and German word du. Meanwhile, to transfer maunt3n—the transcription of mountain—into bErk
(the German transcription), one has to remove or substitute each consonant and vowel.
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Figure S1 in Online Resource 1 provides information on the distribution of the
measure of linguistic distances for the countries of origin represented within the IPUMS
samples. For example, English-speaking countries such as Canada and New Zealand
have LDND = 0. The closest non-Anglophone immigrant language in our data is
Vincentian Creole English (LDND = 41.57), and the farthest language is Vietnamese
(LDND = 104.06). In an attempt to provide a better understanding of this scale, we
present in Fig. S2 of Online Resource 1 alternative illustrations of correlated quantities.
First we estimate probit models using linguistic distance as the only predictor for
Anglophone origin based on the binary classification of official languages according
to the World Almanac and Book of Facts (1999) and adopted by Bleakley and Chin
(2004). Then we plot the relationship between the linguistic distance measure and
model-based projected probabilities. In the same figure, we also plot the local polyno-
mial relation between linguistic distances and scores of the 2005/2006 Test of English
as a Foreign Language (TOEFL), which is applied worldwide.14 The figure clearly
reveals that our measure of linguistic distance does contain information that is relevant
for our application.
Given the lack of continuous variation in the index within our population of interest,
we use such a measure to define two subgroups (above and below average LDND) in
the analyses that follow. We identify countries for which (1) linguistic distance ranges
from 0 to less than 85 (local-averaged TOEFL above 90), and (2) considered
linguistically far from English, for which linguistic distance is 85 and above
(TOEFL scores below 90). We experiment with alternative classifications of
countries for which English is an official language albeit not the predominant
one. We list the countries of origin in our working sample and their linguistic
classification in Table 6 in the appendix.
Data on Childhood Immigrants and Native-born U.S. Workers
Our main sample is composed of workers aged 25 to 38 at the time of the interview for
the 1990 and 2000 U.S. Censuses and the 2009–2013 ACS, and weights are adjusted to
reflect differences in sampling between the former (5 % sample) and the latter (1 %
sample).15 The main subgroup of interest is childhood immigrants younger than age
18 at the time of entry into the United States and for whom we have well-defined
country-of-birth information. Importantly, in our sample, workers are similar with
respect to location within the experience-earnings profile.
We capitalize on the age at immigration to generate identifiers for immigrants who
arrived in the United States early (before age 10) or late (age 10 or older). Finally, we
also single out a group of child immigrants born abroad (in Anglophone countries or
not) to U.S.-born parents, who are thus granted automatic citizenship yet have expe-
riences abroad that may mimic those of other immigrants.
In Table 7 of the appendix, we present descriptive statistics on English fluency,
demographics, educational attainment, and economic outcomes for these groups. For
reference, in the first column, we report means and standard deviations for U.S.-born
14 We use the reports downloaded from the Educational Testing Service (ETS) web page with tables that list
average scores per country of test-taker’s nativity https://www.ets.org/s/toefl/pdf/94227_unlweb.pdf).
15 Data for this are made available in the Integrated Public UseMicrodata Series (IPUMS, Ruggles et al. 2015).
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workers. The remaining columns present statistics for the subgroups defined by
linguistic distance and age of immigration. In terms of use of a second language at
home and English fluency, the patterns across columns are as we expected. Individuals
from linguistically far countries and those immigrating at older ages are more likely to
use a second language and underperform in terms of (self-reported) English ability.
When we focus on racial and ethnic composition, we see that Hispanics are more
concentrated among those from linguistically far groups, but blacks are more concen-
trated in the Anglophone ones. We also find a larger share of males among the former.
In terms of educational attainment and earnings, we observe (and confirm in
econometric exercises) that both the linguistic distance and the age at immigra-
tion seem to have strong correlation with formal education attainment and
measures of socioeconomic success.
Interestingly, in Table S1 (Online Resource 1), we document that some patterns
observed among all childhood immigrants are also present among those who were born
abroad to U.S.-born parents, suggesting at least some impact of the environment
surrounding these individuals before immigration to the United States. We further
explore this reasoning in upcoming sensitivity analyses.
Table 8 (in the appendix) and Table S2 (in Online Resource 1) reproduce the
analysis by focusing exclusively on the variables of main interest in the present article:
skill indices (z scores with a mean of 10 and a variance of 1). Once again, we observe
strong gradients, with linguistic distance and age at immigration both associated with
lower communication, math/logic, and socioemotional skills, as well as greater physical
skills’ accumulation. Similar but more muted patterns characterize immigrants born
abroad to U.S.-born parents.
Empirical Specification
The objective of our estimation strategy is to identify the combined role of linguistic
distance and age at arrival in determining skill levels in adulthood of those who were
childhood immigrants. This exercise corresponds to the estimation of differences in an
individual’s skill (outcome of interest) under two distinct conditions—low and high—
regarding English learning potential relative to other basic skills. However, for each
childhood immigrant, only one learning condition is indeed observed. Therefore, we
develop comparisons between subgroups that can plausibly illustrate the counterfactual
trajectory of skill accumulation.
We employ a DID estimation. Let skillic represent the realized outcome (e.g.,
O*NET skill index) for immigrant i who was born in country c. Let AEic be an indicator
function, assuming the unit value if the childhood immigrant enters the United States
after age 9. In addition, let Dfaric be an indicator of linguistic distance between English
and country c’s predominant language. Finally, let Xic be a vector of observed
individual demographic characteristics, and let θc represent general unobserved
characteristics of the individual’s country of birth. The econometric model that
we estimate is
skillic ¼ α0 þ α1AEic þ α2Dicfar þ Xis  βþ τfarDicfar  AEic þ θc þ ηic; ð1Þ
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where the effects of immigrating after age 9 (α1) and observed covariates (β) are
common to all individuals, and θc + ηic collapses all unobservable characteristics
(origin-level and individual-level). τ far is the DID parameter of interest: it represents
the additional impact of migrating later in childhood from a country linguistically far
from English relative to the same age differential for sending countries that are
(close to) Anglophone.
We estimate τ far by standard ordinary least squares (OLS), clustering standard errors
by country of birth to allow for the presence of a country-level effect. We also extend
the analysis by including country-of-birth fixed effects on the pooled cross-sectional
samples of the treatment and control populations. Identification variation in this latter
case comes from the existence of younger and older immigrants from the same country
of origin. Differences in push and pull factors are thus controlled for, as long as they do
not vary within a source country across children that migrate at different ages. We also
examine the robustness of results to the inclusion of premarket skills measures captured
in the years of schooling of individual immigrants.16
An alternative strategy to examine whether the conventional adjustment using
observed covariates is sufficient to eliminate compositional biases, as Rosenbaum
(1987) suggested, consists of exploring additional control groups. We do so by
restricting attention to those immigrants from linguistically far countries. Child immi-
grants from the same countries but who are born to U.S.-born parents are employed as a
comparison group in this case. The assumption here is that these individuals are subject
to similar immigration push factors and share the same sending-country environment
before migration to the United States, yet the latter are exposed to English at home,
giving them a relative edge in language and communication development upon arrival.
In other words, the assumption is that those born to U.S.-born parents would have
exposure to English that makes the linguistic distance associated with country
of birth less relevant, but that they would still be subject to country-specific
elements that affect skill accumulation (e.g., the quality of schools or level and
timing of economic development).
Empirical Findings
Workplace Skills and Assimilation
Table 1 presents the results that are central to our analyses. We estimate DID parameters
by focusing on those from linguistically far origins arriving after age 9 as a treatment
group, and using both Anglophone and linguistically close immigrants as the control
group. We report results based on both DOT and O*NET classifications, and focusing
on communication, math/logic, socioemotional, and physical skills (in different panels).
We find substantial and significant negative impacts of lower English-learning potential
(relative to other skills) at arrival over the acquisition of all the computed workplace
skills indices.
16 In the economics literature, premarket skills refer to investments in human capital that predate the entry into
the labor force.












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Economic Assimilation of Childhood Immigrants 583
In columns 1 and 2, and 7 and 8, we present unconditional averages of the
dependent variable. Columns 3 and 9 present age-group differences without
accounting for covariates for DOT and O*NET classifications, respectively. In
columns 4 and 10, these quantities are reestimated, including demographic
characteristics and country fixed effects as regression controls. We see that
for both groups of countries of origin, those arriving at a later age accumulate
less communication, math/logic, and socioemotional skills. At the same time,
they seem to be employing more physical skills. Despite the same direction of
effects, the age differences are significantly larger among those from English-
distant countries of origin compared with the control group. We confirm this
by reporting DID estimates in columns 5 and 11. In terms of communication
skills, the DID estimate is 0.22 (DOT) or 0.28 (O*NET) of 1 standard
deviation lower than for their counterparts (considering the population distri-
bution of the trait). These differences are significant even if we consider a
more stringent criterion that takes into account the large sample sizes used in
the estimation (Schwarz’s Bayesian criterion). Clearly, older-at-entry immi-
grants arriving with lower relative linguistic endowments end up accumulating
and using relatively lower levels of communications skills when performing
their jobs.
The same pattern is present when we focus on nonlanguage cognitive skills.
For mathematical and logical reasoning skills, the effects range from −0.18 to
−0.13 of 1 standard deviation, depending on the classification used. Similarly,
the results regarding socioemotional skills in panel C of Table 1 indicate a
negative relation corresponding to 0.14 (DOT) and 0.13 (O*NET) of 1 standard
deviation in the population distribution of those traits. Finally, panel D shows
the opposite pattern for physical skills. Individuals arriving in the United States
as children who have a relatively lower endowment of English-learning poten-
tial end up accumulating relatively more physical skills than their counterparts
from (close to) Anglophone countries. These relative differences correspond to
0.19 to 0.22 of 1 standard deviation in the distribution of such skills as
measured by DOT and O*NET classification systems, respectively. Taken to-
gether with the aforementioned results, we can safely say that these immigrants
indeed developed a bundle of skills tilted in favor of physical rather than
intellectual and socioemotional skills. In rather simple terms, they seem to have
accumulated brawn rather than brain.
In columns 6 and 12 of Table 1, we also show that these measures of DID
are somewhat conservative. When we explore an alternative classification (one
based solely on linguistic distance) of countries in our sample that have English
as an official language, we see that all the estimated parameters are larger in
absolute terms.
Figure 1 summarizes these findings by portraying DID patterns. To obtain
the DIDs, we contrast individuals from (close to) Anglophone and linguistically
far origins by first computing skill levels relative to those immigrants arriving
before completing the first year of age. We then combine this within-group
difference with an across-group comparison per age-at-immigration level. What
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we plot is the result of these two operations. As before, we perform all
calculations conditioning on demographics. The results show a clear pattern
of skill accumulation with age at arrival across all four skill dimensions.
Sensitivity
Here we examine the sensitivity of our results. We first investigate whether
observable characteristics of parents systematically vary by Anglophone origin
and age at arrival, which would generate unobserved heterogeneity biases in
our estimates. To do so, we turn to a different data set with enough observa-
tions of childhood immigrants with parent background information. We use the
National Longitudinal Survey of Youth 1979 (NLSY79) because these data
cover most of the immigrants in our sample: arriving in the United States in
the 1960s and 1970s and employed in the labor market in the 1990s and 2000s.
Of 12,686 NLS respondents, 874 are foreign-born. Although the baseline 1979
interview asked for nativity, year of first entry into the United States was not
collected until the 1990 survey. In addition, the public release version of the
data does not have information on country of birth for foreign-born respon-
dents. To assign respondents to the treatment or control group, we take advan-
tage of responses to the question, “When you were a child, was any language
other than English spoken in your home?” One may argue that this is actually a
better indicator of linguistic endowment, given that indicating foreign language
spoken at home during childhood is more informative than Anglophone/non-
Anglophone country of birth.
Table S3 in Online Resource 1 reports results from regressions of childhood
immigrant’s father’s and mother’s education on age at arrival, specified in two
alternative ways: (1) the indicator for foreign language spoken at home, and (2)
interactions of the two. In columns 1 and 2, age at arrival is indicated as “Age
>9,” consistent with this article; in columns 3 and 4, age at arrival is specified
as max(0, age − 11). This table shows that better-educated parents are more

































Fig. 1 Difference in differences: workplace skills and age at immigration. Figures plot smoothed polynomials
of regression-adjusted z scores, adjusted for age, gender, race, and year of observation. See the text for details
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instance, on average, fathers have 1.4 more years of education (not statistically
significant; see column 1), and mothers have 1.99 more years of education
(mildly significant) among early arrivals. In addition, parents have significantly
fewer years of education among migrants with lower linguistic endowment (as
indicated by speaking a foreign language as a child at home). However, the
estimates show that parental background does not systematically differ by
linguistic endowment across child’s age at arrival in the United States. All
the interaction terms are not statistically different from 0, confirming the
identification hypothesis behind our main estimation strategy.
To further address concerns on this front, we report DID estimates that
employ an alternative comparison group, in the spirit of Rosenbaum (1987)
and other research on causal inferences. We focus on individuals migrating
from English-distant countries only. Instead of contrasting their trajectories with
those of immigrants from other countries, we identify childhood immigrants
who were born in the same countries but to U.S.-born parents. Despite obvious
differences between these two groups, this alternative estimation is intended to
identify whether results are similar to the original ones even when we employ a
comparison group that is likely not subject to the same compositional biases as
the original control group. Moreover, one may even argue that by using
immigrants who leave the same country at the same age and time, we are
better able to control for pull and push factors that lead to the migration
decision, including the economic conditions or the quality of the education
system, for example. In Table S4 of Online Resource 1, we report findings
based on this strategy, revealing that results are qualitatively unaltered—and, if
anything, a little larger in absolute terms. Bolstered by these findings, we
include immigrants born abroad to U.S.-born parents in the control group for
the additional estimations that follow: that is, they are considered close to
Anglophone immigrants.17
Second, we provide evidence that our main results are not being driven by
particular subsections of our data. In Table S5 in Online Resource 1, we show
that alternative definitions of the sample based on excluding older immigrants
(aged 16 and 17) or those from particular countries/regions do not produce
changes in the conclusions that we draw from our inference. This is the case
even when we exclude Mexico, by far the largest sending country, from the
data set. Most results are indeed smaller in absolute terms, but this does not
alter the main conclusions that we draw. Similarly, Table S6 (Online Resource
1) reports that our findings are prevalent among men and women and older and
younger workers in the data set.
Third, we examine the possibility that our results can be explained by
aggregate measures of human capital that are usually employed in the litera-
ture. In particular, we examine whether including measures of educational
attainment eliminates our results. Table 2 presents these results in two ways:
(1) including educational credentials as regressors, and (2) estimating the
model by subgroups defined by highest degree completed. Although
17 In nonreported estimates, we also find that the pattern of skill accumulation is not an interactive function of
parental origin and age of immigration among those coming from countries that are close to Anglophone.






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Economic Assimilation of Childhood Immigrants 587
educational attainment is not an ideal control given the endogenous accumu-
lation of schooling, we can still examine these findings taking into consider-
ation that these measures represent the summary of premarket investments in
human capital: in that sense, education would be a state variable. That said,
skill differentials observed with education held constant would represent those
that are generated by the process of on-the-job “learning by doing” that
initiates after individuals leave school and join the labor force. Of course, this
is not the only interpretation possible. Education measures in the census are
too general and do not capture nuances related to the quality of schooling
nor—and key for our argument—the differential performance across disciplines
and school subjects.
Ultimately, our skill differentials also reflect some of these subject-specific
investments made before engagement in labor market activities. In Table 2, we
present evidence that despite the fact that higher completed education levels are
associated with greater math/logic, language, and social skills, as well as fewer
physical skills, education does not explain all the differences we observe across
our treatment and control groups. The effects measured are approximately one-
half the size of the original ones, but we can safely assert that initial language
capital and age at arrival continue to have significant interactive and indepen-
dent effects on adult skill attainment.
This can also be seen in the sample stratifications. In qualitative terms, the impact of
relative English-learning potential at arrival is still seen among those who are high
school graduates (but have no more education than that) and among college graduates.
For the latter, the patterns of skill accumulation are still sensitive to linguistic
endowment, but effects are mostly concentrated on communication and
socioemotional skills. It is interesting that the disadvantages for these two skills
are not seen for math/logic skills, suggesting that highly educated childhood
immigrants may have invested quite selectively.
Finally, we examine the possibility that our findings are generated by the
effect of a general and unidimensional ability bias that is omitted from our
estimations. Our strategy here is based on the idea that if this were the case,
differences between skills should have no relation with the interaction of age at
entry and linguistic-distance indicators. Alternatively, one could also hold con-
stant workplace communication skills and estimate the effects on other skills of
initial relative linguistic endowment conditional on adult language skills.
Table 3 reports findings based on this strategy. Interestingly, we find that the
effects on math/logic, socioemotional, and physical skills are generally indica-
tive that individuals arriving late from English-distant countries develop a
relative disadvantage in communication skills. Thus, the variation in the data
does not represent an absolute and unidirectional impact of the learning en-
dowment. Although the effect of linguistic endowment on physical skills seems
unsurprising given the signs of the changes we observed earlier, the estimations
here provide support to the interpretation that childhood immigrants with
relative difficulties in acquiring language skills end up developing comparative
advantages in math/logic and socioemotional skills as workers. This is con-
firmed in Table S7 (Online Resource 1), where we reestimate the models by
employing the z score of the ratio between two skills as our dependent variable.
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Extension
The finding that childhood immigrants with relatively lower linguistic endowment end
up developing comparative advantages in math/logic motivates one additional empir-
ical exercise focused on childhood immigrants with a U.S. college degree. To explore
this angle, we return to the 2009–2013 ACS data and reselect a sample based on all
bachelor’s degree holders who reported their choice of major in that survey. We use the
same sample restriction in terms of age at immigration but remove the upper limit on
current age and working status in order to draw most of the data available.18 We also
employ an econometric strategy identical to the one used for the measures of skill
presented earlier in order to verify differential patterns of major choice among
college-educated immigrants.
In Table 4, we show the statistical and substantive significance of the impact
of English-learning potential at immigration with respect to the choice of STEM
majors over social sciences and humanities majors. Older immigrants from
linguistically far countries are 3.8 percentage points more likely to graduate
18 This new working sample has descriptive statistics presented in Table S8 (Online Resource 1).
Table 3 Difference-in-differences estimates of childhood immigrants’ workplace skills conditional on com-
munication skills using pooled 1990/2000 censuses and 2009–2013 ACS data
DOT Classification O*NET Classification
(1) (2) (3) (4)
Panel A. Math/Logic Skills vs. Communication Skills
Linguistically “far” origin 0.038** 0.035** 0.157** 0.068**
(0.011) (0.008) (0.026) (0.022)
Panel B. Socioemotional Skills vs. Communication Skills
Linguistically “far” origin 0.072** 0.011 0.155** 0.071**
(0.020) (0.017) (0.027) (0.018)
Panel C. Physical Skills vs. Communication Skills
Linguistically “far” origin 0.444** 0.073** 0.531** 0.043*
(0.052) (0.026) (0.055) (0.019)
Country-of-Birth Fixed Effects Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Difference in z Scores as Dependent Variable Yes Yes
Communication Skills as Control Variable Yes Yes
Sample Size 347,644 347,644 347,644 347,644
Notes: Dependent variables are z scores with a mean of 10 and a variance of 1, computed using the whole
labor force (natives and immigrants). Standard errors, shown in parentheses, are clustered at the occupation-
code level (similar results are obtained with two-way clustering at occupational code and country of birth,
following Cameron et al. (2006)). Controls are interview-year indicators, and female and race/ethnicity
indicator variables. The influence of age at interview is accounted for semiparametrically using indicator
functions. Linguistic distance computation follows the Max Planck Institute of Evolutionary Anthropology
methodology discussed in the text and assembled by Isphording and Otten (2013, 2014).
*p < .05; **p < .01



































































































































































































































































































































































































































































































































































































































































































































































































































































590 M. Bacolod, M.A. Rangel
with a STEM major, and they are 2.0 percentage points less likely to major in
social sciences or humanities. These patterns are also depicted in Fig. 2,
revealing a remarkable similarity with the skill figures shown earlier. This is
a novel result indicating the role of an innate comparative English-language
advantage for the choice of college major. This finding has important implica-
tions, and this reasoning can also be applied to understanding course choice in
high school or even effort allocation across disciplines. These results raise
questions about the profound long-run impacts of programs that teach English
to immigrants or dual-language schooling.
Summary and Conclusions
Our analysis of U.S. Censuses and ACS, distance of one’s mother tongue to
the English language, and skill content of occupations (DOT and O*NET)
reveals important fundamental elements of the economic assimilation
of childhood immigrants in the U.S. labor market. In documenting assimilation of
childhood immigrants at the skill level, we demonstrate how the skills among those who
immigrate as children may determine their economic success vis-à-vis U.S.-born
workers and ultimately influence the shape of the distribution of earnings in the
population. In this way, our work is related to a large literature in economics on the
wage effects of immigration on the U.S. labor market, which shows that the effect of
immigration on the wages of native-born workers is slight to nonsignificant (e.g., Borjas
and Katz 2007; Card 1990, 2009; among many others) while having a relatively large
effect on previous immigrants (e.g., Cortes 2008; Ottaviano and Peri 2012). Their
findings are compatible with the idea that immigrants and U.S.-born workers—even
those with similar education and work experience—possess unique skills that lead them
to specialize in different occupations; and this pursuit of their advantages in skill leads,
in equilibrium, to a mitigation of locals’ wage losses from immigration.19
19 Recent studies have argued for this imperfect substitutability in the United States (Lewis 2013; Ottaviano
and Peri 2012; Peri and Sparber 2009), Germany (D’Amuri et al. 2010), Spain (Amuedo-Dorantes and de la

































Groups defined solely based on linguistic distance
Fig. 2 Difference in differences: Choice of college major and age at immigration. Figures plot smoothed
polynomials of regression-adjusted z scores, adjusted for age, gender, race, and year of observation. See the
text for details
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We show that children who arrive at an earlier age from English-distant countries
sort themselves as adults into tasks/occupations that are more similar to the ones chosen
by observationally equivalent (close to) Anglophone immigrant workers. In contrast,
those who arrive at older ages—particularly after the primary school years—are in
tasks/occupations that are more physically intensive relative to those who migrated at
younger ages or who have Anglophone origins. The significance of this interaction of
age at arrival and linguistic distance—which we dub relative learning potential—in
determining adult attainment of communication, math/logic, physical, and
socioemotional skills of child migrants also goes above and beyond the effect of
migrants’ acquisition of formal education.
We view this as evidence for the complementary nature of comparative advantages
in human capital and skills acquisition, and their dynamic interplay. Relative English-
learning potential at arrival is a major determinant of differential investments in
multiple skills. Specifically, the greater a child migrant’s English-learning facility
(relative to other skills) at arrival, the more the child invests in communication skills
than on math/logic, socioemotional, and physical skills. This reasoning is confirmed by
an investigation of college major choice, which suggests that lower endowments of
English-learning potential at arrival directly influence the tendency to choose STEM
concentrations over social sciences or humanities, both of which require greater
language and communication skills. These findings indicate individuals facing different
costs for the acquisition of additional skills and thus directing effort toward specializa-
tion in very systematic ways.
Our work contributes to the recent population studies’ literature on occupational
segregation and workplace concentration among immigrants (Andersson et al. 2014;
del Rio and Alonso-Villar 2015; Stromgren et al. 2014). The empirical evidence
presented here helps characterize the skill dimensions of jobs into which immigrants
sort, going much deeper than occupation labels. In that sense, our work is more
informative for the policy-oriented debate on the types of human capital investments
that should be enhanced or incentivized in order to aid the assimilation of
immigrants. It also complements other empirical studies on assimilation theory
suggesting that acquisition of language fluency—and only that skill dimen-
sion—accounts for immigrants’ faster earnings growth compared with native-
born or Anglophone workers (Bleakley and Chin 2004; Borjas 2015; Guven
and Islam 2015). We provide evidence that this is an incomplete view of the
assimilation process. By looking at childhood immigrants’ acquisition of human
capital focusing on a multidimensional vector of skills, we provide evidence
that early comparative disadvantage in English begets different degrees of
comparative advantage in math/logic, socioemotional, and physical skills.
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Table 6 Childhood immigrant sending countries by linguistic distance grouping
Anglophone or Close Far
Country Country Country (ctnd.)
Philippines Mexico Nepal
Canada Vietnam Finland
Jamaica Puerto Rico Lithuania
India El Salvador Paraguay
Germany Cuba Slovakia
Hong Kong Korea Serbia
England Dominican Republic Cyprus
Guyana/British Guiana China Kazakhstan
Trinidad and Tobago Guatemala Senegal
Pakistan Colombia Algeria
United Kingdom, ns Taiwan Republic of Georgia
Israel/Palestine Haiti United Arab Emirates
U.S. Virgin Islands Italy Libya
Nigeria Laos Guinea
Netherlands Nicaragua Macau






Belize/British Honduras Thailand Congo
Australia Cambodia (Kampuchea) Mozambique




Switzerland Greece San Marino
Sweden Argentina Madeira Islands
Grenada South Korea Qatar
Dominica Venezuela Bahrain
Belgium Lebanon Equatorial Guinea
Antigua-Barbuda Panama French Polynesia
Somalia France Sao Tome and Principe
Tonga Romania Togo
St. Vincent Yugoslavia Ivory Coast
St. Lucia Costa Rica Bhutan
New Zealand Armenia Guinea-Bissau
Denmark Iraq
Singapore Spain
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Table 6 (continued)
Anglophone or Close Far
Country Country Country (ctnd.)
Sierra Leone Chile


















British West Indies, ns Fiji
Jersey Croatia
Netherlands Antilles Uzbekistan
Papua New Guinea Morocco
Luxembourg Bulgaria
British Virgin Islands Saudi Arabia
Cayman Islands Moldavia
Anguilla Sri Lanka (Ceylon)
Gibraltar Czechoslovakia
Malawi Yemen Arab Republic (North)
Guernsey Macedonia
Mauritius Czech Republic
St. Helena and Ascension Azerbaijan
Kiribati Sudan
Seychelles Latvia
Note: Those that adopt English as official Language are included in the close category.
Economic Assimilation of Childhood Immigrants 597
Table 7 Descriptive statistics from the pooled 1990/2000 U.S. Censuses and 2009–2013 ACS data: Means,




Anglo/Linguistically Close Linguistically Far
Age < 10
at Entry








0.08 0.18 0.34 0.52 0.83 0.95
(0.27) (0.38) (0.47) (0.50) (0.37) (0.23)
English Fluent 0.99 0.97 0.96 0.90 0.84 0.49
(0.11) (0.17) (0.20) (0.30) (0.37) (0.50)
Linguistic Distance 70.95 42.25 46.30 94.27 93.79
(32.86) (33.05) (30.57) (3.85) (3.50)
TOEFL (projected) 92.27 98.29 94.57 78.79 78.91
(14.83) (19.02) (19.18) (1.15) (1.04)
Age at Immigration 4.06 4.67 13.97 4.75 14.39
(4.45) (2.78) (2.32) (2.84) (2.24)
Naturalized 0.74 0.63 0.60 0.41
(0.44) (0.48) (0.49) (0.49)
Age 31.54 31.24 31.30 31.03 30.84 30.92
(4.01) (4.01) (4.01) (4.03) (4.02) (4.04)
White 0.88 0.82 0.42 0.19 0.65 0.69
(0.33) (0.38) (0.49) (0.40) (0.48) (0.46)
Black 0.10 0.07 0.18 0.32 0.03 0.03
(0.30) (0.26) (0.38) (0.47) (0.16) (0.17)
Asian 0.01 0.05 0.36 0.43 0.19 0.14
(0.10) (0.22) (0.48) (0.50) (0.39) (0.35)
Other Race 0.04 0.08 0.05 0.05 0.29 0.35
(0.19) (0.28) (0.21) (0.22) (0.46) (0.48)
Hispanic 0.08 0.12 0.02 0.02 0.64 0.73
(0.27) (0.32) (0.13) (0.13) (0.48) (0.44)
Male 0.51 0.52 0.51 0.50 0.53 0.62
(0.50) (0.50) (0.50) (0.50) (0.50) (0.49)
Schooling (years) 13.59 14.00 14.35 14.07 13.15 11.44
(2.11) (2.15) (2.08) (2.17) (2.65) (3.56)
High School Graduate
or More
0.94 0.96 0.97 0.96 0.87 0.65
(0.24) (0.19) (0.16) (0.19) (0.34) (0.48)
Some College or More 0.61 0.71 0.76 0.72 0.55 0.34
(0.49) (0.46) (0.43) (0.45) (0.50) (0.47)
College Graduate or
More
0.32 0.40 0.47 0.41 0.29 0.17
(0.46) (0.49) (0.50) (0.49) (0.45) (0.37)
Ln Hourly Earnings 2.56 2.57 2.70 2.65 2.50 2.35
(0.70) (0.71) (0.73) (0.71) (0.73) (0.73)
Very Poor 0.09 0.09 0.07 0.08 0.14 0.22
(0.29) (0.28) (0.25) (0.28) (0.34) (0.42)





Anglo/Linguistically Close Linguistically Far
Age < 10
at Entry




9 <Age < 18
at Entry
Poor 0.18 0.16 0.13 0.15 0.24 0.38
(0.38) (0.37) (0.33) (0.36) (0.43) (0.49)
Sample Size 4,482,821 43,662 31,143 30,792 94,382 147,665
Notes: IPUMS weights are employed on estimations. The sample consists of all U.S.-born and immigrant
workers with observed hourly earnings and between 25 and 38 years of age when interviewed for the 1990,
2000, 2009, 2010, 2011, 2012, and 2013 editions of the U.S. Census/American Community Survey (ACS).
Childhood immigrants only (under age 18 at entry). Anglophone origin classification uses linguistic distance
computation following Max Planck Institute of Evolutionary Anthropology methodology and data assembled
by Isphording and Otten (2013, 2014).
Table 8 DOT and O*NET skill measurements from pooled 1990–2013 U.S. census/ACS data: Means, with





Anglo/Ling. Close Linguistically Far
Age < 10
at Entry




9 <Age < 18
at Entry
DOT Communication 10.017 10.175 10.317 10.208 10.208 9.494
(0.994) (0.971) (0.953) (0.953) (0.953) (1.014)
DOT Math-Logic 10.015 10.165 10.303 10.192 10.192 9.552
(0.994) (0.993) (0.995) (1.009) (1.009) (1.015)
DOT Socioemotional 10.014 10.121 10.199 10.082 10.082 9.607
(1.001) (0.977) (0.955) (0.909) (0.909) (0.939)
DOT Physical 9.991 9.847 9.723 9.749 9.749 10.361
(0.996) (0.916) (0.834) (0.820) (0.820) (1.096)
O*NET Communication 10.020 10.166 10.281 10.182 10.182 9.426
(0.990) (0.930) (0.882) (0.864) (0.864) (1.094)
O*NET Math-Logic 10.013 10.135 10.215 10.107 10.107 9.650
(0.996) (1.005) (1.031) (1.029) (1.029) (1.004)
O*NET Socioemotional 10.014 10.128 10.169 10.056 10.056 9.636
(1.000) (0.976) (0.965) (0.943) (0.943) (0.940)
O*NET Physical 9.988 9.863 9.757 9.832 9.832 10.393
(0.997) (0.968) (0.951) (0.970) (0.970) (1.008)
Sample Size 4,482,821 43,662 31,143 30,792 94,382 147,665
Notes: IPUMS weights are employed on estimations. The sample consists of all U.S.-born and immigrant
workers with observed hourly earnings and between 25 and 38 years of age when interviewed for the 1990,
2000, 2009, 2010, 2011, 2012, and 2013 editions of the U.S. Census/American Community Survey (ACS).
Childhood immigrants only (under age 18 at entry). Anglophone origin classification uses linguistic distance
computation following Max Planck Institute of Evolutionary Anthropology methodology and data assembled
by Isphording and Otten (2013, 2014).
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